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(54) COOKED GROOVED NOODLE

(67)  This cooked grooved noodle is obtained by
cooking with heat a grooved noodle that has a plurality
of grooves formed along the length of the noodle while
the transverse cross section of the noodle length has a
substantially circular main outer shape, and has a solid
region in a center portion in the transverse cross section

of the noodle length. The cooked grooved noodle has a
core region that constitutes 10-15% of the area of the
transverse cross section of the noodle length in which
the plurality of grooves are closed after cooking with heat,
and is not gelatinized.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a cooked grooved noodle, and in particular, relates to a cooked grooved noodle
of which grooves are closed by cooking.

BACKGROUND ART

[0002] In general, spaghetti is deemed to have good texture when eaten in a state of so-called "al dente". The "al
dente" generally refers to a state where spaghetti has a half-boiled core portion having a diameter of approximately one
hair at the center, and it is considered that distinctive texture can be obtained by synergistic effect of hardness of a
center part of a noodle string and gradation of hardness from the vicinity of a soft surface to a hard center part of the
noodle string. However, because a spaghetti noodle is solid without gaps, hot water penetrates very slowly into the
noodle string when the spaghetti noodle is boiled for cooking. The boiling time increases accordingly, and the skill is
needed to boil a spaghetti noodle to obtain a half-boiled core portion at the center of the noodle string as well as achieving
good hardness balance between the vicinity of the surface and the center part, that is, the "al dente" state, which leads
to good texture.

[0003] Conventionally, there has been proposed a noodle having a groove or slit formed along a longitudinal direction
of the noodle string for the purpose of achieving a shortened boiling time. For example, Patent Literature 1 discloses a
noodle having a single wedge-shaped groove with a depth of 1/2 to 4/5 of the diameter of the noodle string having a
substantially circular cross section. However, if the wedge-shaped groove reaches the center part of the noodle string
in cross section, heat would easily penetrate not only the vicinity of the surface but also the center part of the noodle
string during cooking, so that, although boiling time of the noodle can be shortened as compared to a noodle without
grooves, the noodle would be entirely softened and good texture could not be achieved.

[0004] In addition, Patent Literature 2 discloses a noodle formed with a solid center part having a circular cross section
and a plurality of grooves each having a width that becomes larger at an innermost part than at an opening part. However,
such grooves each having a width that becomes larger at an innermost part than at an opening part would not be
sufficiently filled up but remain upon completion of cooking of the noodle, so that the noodle would have a completely
different texture from that of a noodle without grooves and could not achieve good texture.

[0005] Accordingly, it is difficult for the noodle disclosed in Patent Literature 1 or 2 to be boiled to obtain a half-boiled
core portion at the center of the noodle string as well as achieving good hardness balance between the vicinity of the
surface and the center part of the noodle string, that is, the "al dente" state, which leads to good texture.

[0006] To cope with it, in an attempt to boil a noodle to obtain a half-boiled core portion at the center of the noodle
string as well as achieving good hardness balance between the vicinity of the surface and the center part of the noodle
string, which leads to good texture, Patent Literatures 3 and 4 each propose a grooved noodle formed with a plurality
of grooves each of which has a cross-sectional shape extending as spirally curving from a center part having a circular
cross section to the surface of the noodle string.

CITATION LIST
PATENT LITERATURE
[0007]
Patent Literature 1: JP 3658477 B
Patent Literature 2: JP H4-211337 A
Patent Literature 3: JP 5102252 B
Patent Literature 4: JP 5726493 B
SUMMARY OF INVENTION
TECHNICAL PROBLEMS
[0008] However, although the grooved noodles described in Patent Literatures 3 and 4 can achieve reduction in boiling
time while the texture with a half-boiled core portion can be achieved, the texture thereof is still not sufficient in terms of

the balance in hardness between the vicinity of the surface and the center part of the noodle string, and when the grooved
noodles are boiled to have a half-boiled core portion having a diameter of approximately one hair like a noodle without
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grooves, texture of the grooved noodles is still insufficient as a whole.

[0009] In other words, it is unclear that when a grooved noodle is boiled, specifically what diameter of a half-boiled
core portion will lead to good texture of the noodle as a whole, and thus it is difficult to boil the grooved noodle to obtain
good hardness balance between the vicinity of the surface and the center part of the noodle string.

[0010] The present invention is made to overcome the above problem of the prior art, and an object of the invention
is to provide a cooked grooved noodle having good balance in hardness between the vicinity of the surface and the
center part of a noodle string and thus having good texture.

SOLUTION TO PROBLEMS

[0011] A cooked grooved noodle according to the present invention is a cooked grooved noodle cooked with a grooved
noodle which has a plurality of grooves formed along a longitudinal direction of a noodle string, a substantially circular
configuration in cross section of the noodle string and a solid region at a center part of a cross section of the noodle
string, the cooked grooved noodle comprising a core which accounts for 10% to 15% of a cross-sectional area of the
noodle string with the plurality of grooves being closed after cooking and which is not gelatinized. Preferably, each of
the plurality of grooves extends from a surface of the noodle string to an inside of the noodle string in cross section of
the noodle string, has a width of an opening part of 0.1 mm to 0.4 mm at the surface of the noodle string, and has a
constant groove width or a gradually narrowing groove width from the opening part to the inside of the noodle string.
[0012] Preferably, the solid region has a substantially circular shape in cross section of the noodle string, and has an
area of 15% to 50% with respect to the cross-sectional area of the noodle string assuming that the plurality of grooves
are not provided.

[0013] In addition, it is more preferable that the solid region has an area of 20% to 30% with respect to the cross-
sectional area of the noodle string assuming that the plurality of grooves are not provided.

[0014] The core may be observed as a bright part in a crossed Nicols image.

ADVANTAGEOUS EFFECTS OF INVENTION

[0015] According to the present invention, because a cooked grooved noodle includes a core which accounts for 10%
to 15% of a cross-sectional area of a noodle string obtained with the plurality of grooves being closed after cooking and
which is not gelatinized, the cooked grooved noodle having good balance in hardness between the vicinity of the surface
and the center part of the noodle string and thus having good texture can be obtained.

BRIEF DESCRIPTION OF DRAWINGS
[0016]

FIG. 1 is a perspective view illustrating a grooved noodle before cooking for obtaining a cooked grooved noodle
according to Embodiment of the present invention.

FIG. 2is a cross-sectional view illustrating the grooved noodle before cooking for obtaining a cooked grooved noodle
according to Embodiment.

FIGS. 3 are images of a sample prepared by using the cooked grooved noodle according to Embodiment. FIG. 3(A)
is a crossed Nicols image taken by using two polarizing plates and FIG. 3(B) is an image taken without using a
polarizing plate.

FIG. 4 is a cross-sectional view illustrating a grooved noodle before cooking for obtaining a cooked grooved noodle
according to a variation of Embodiment.

FIG. 5 is a cross-sectional view illustrating a grooved noodle before cooking for obtaining a cooked grooved noodle
according to another variation of Embodiment.

FIG. 6 is a cross-sectional view illustrating a conventional grooved noodle.

DESCRIPTION OF EMBODIMENTS

[0017] An Embodiment of the present invention is described below based on the appended drawings.

Embodiment

[0018] FIG. 1 illustrates a grooved noodle 11 before cooking for obtaining a cooked grooved noodle according to

Embodimentofthe presentinvention. The grooved noodle 11 is consisted of a dried spaghetti noodle having a substantially
circular configuration in cross section and elongating along a longitudinal direction L of a noodle string. At an outer
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periphery of the grooved noodle 11, three grooves 12 are formed along the longitudinal direction L of the noodle string.
[0019] Asshown in FIG. 2, assuming that the noodle does not have the three grooves 12 in cross section, the noodle
string has a substantially circular configuration C with a diameter D1. The area surrounded by the substantially circular
configuration C is defined as a whole noodle string region A. The three grooves 12 are arranged at intervals of 120°
along the circumferential direction of the noodle string, i.e., arranged so as to divide the noodle string into three in the
circumferential direction. Each of the three grooves 12 extends from an opening part 13 formed on the surface of the
noodle string toward the inside of the noodle string. Each of the grooves 12 has a width gradually narrowing from the
opening part 13 to the inside of the noodle string.

[0020] Furthermore, the three grooves 12 are formed such that a circular solid region S which has a diameter D2
taking a center point P of the noodle as its center is secured at the center part of the noodle string.

[0021] Although the size of the grooved noodle 11 is not specifically limited, a diameter D1 of the noodle string may
be set to, for example, 1.8 mm to 2.8 mm, and a length of the noodle string to, for example, 80 mm or 300 mm. The
grooved noodle 11 having such a configuration can be produced by extruding a noodle material using a die formed with
through-holes corresponding to the cross-sectional shape of the noodle string illustrated in FIG. 2, followed by drying.

[0022] When the grooved noodle 11 is placed in a high-temperature water for cooking, water and heat penetrate the
noodle string through the outer peripheral surface of the noodle string, and starch contained in the noodle string is
gelatinized by water and heat, that is, becomes a-starch. Furthermore, high-temperature water also enters the three
grooves 12, and thus water and heat penetrate into the noodle string through not only the outer peripheral surface of
the noodle string but the inner walls of the three grooves 12. In this process, the center point P of the noodle string is
surrounded by the solid region S in the cross section of the noodle string and thus the vicinity of the center point P of
the noodle string is unlikely to be affected from water and heat. Hence, the starch contained in the grooved noodle 11
is hardly gelatinized in the vicinity of the center point P of the noodle string.

[0023] When the boiling time of the grooved noodle 11 is long, water and heat which penetrate into the noodle string
increase and thus the portion in which starch is not gelatinized in the center part of the noodle string decreases. On the
other hand, when the boiling time is short, the portion in which starch is not gelatinized in the center part of the noodle
string increases. The portion in which starch is not gelatinized in the center part of the noodle string at the completion
of cooking of the grooved noodle 11 is defined as a core.

[0024] The grooved noodle 11 swells due to water and heat which penetrate into the inside of the noodle string,
whereby the three grooves 12 are closed so that the noodle string forms a substantially circular configuration in cross
section, and thus the noodle can obtain similar appearance and texture to those of a noodle without grooves.

[0025] Next, the ratio of the core area to the area of the whole cross section of the cooked grooved noodle obtained
by cooking the grooved noodle 11 is calculated and the relationship between the area ratio and texture of the cooked
grooved noodle is studied.

[0026] A section-type sample is prepared using a noodle string after cooking, and then the area of whole cross section
of the noodle sample and the core area of the noodle sample are measured.

[0027] The noodle string after cooking is embedded in a plastic cell together with an OCT (Optimal Cutting Temperature)
compound, that is, an embedding medium for preparing a frozen tissue section, and the plastic cell is rapidly frozen. A
transparent adhesive film is attached to the end of the noodle string after cooking which is embedded in the OCT
compound and frozen, and the noodle string is sliced using cryostat microtome at the position apart from the adhesive
film by 30 wm, thereby preparing a section-type sample. In this process, dying treatment is not performed on the sample.
[0028] The prepared noodle sample is set on a polarizing microscope. The polarizing microscope has a first polarizing
plate and a second polarizing plate, and the first polarizing plate and the second polarizing plate are placed in a so-
called crossed Nicols position. The first polarizing plate transmits polarized light that oscillates in a first-direction oscillation
plane extending along a surface of the first polarizing plate, and the second polarizing plate transmits polarized light that
oscillates in a second-direction oscillation plane orthogonal to the oscillation plane of the polarized light transmitted by
the first polarizing plate.

[0029] The core of the noodle sample is constituted of non-gelatinized starch, and the non-gelatinized starch has a
crystal structure. Therefore, when the core of the noodle sample is irradiated with polarized light which has passed
through the first polarizing plate, the polarized light is birefracted, and light which has passed through the core of the
noodle sample includes polarized light with an oscillation plane different from that of the polarized light which has passed
through the first polarizing plate.

[0030] On the other hand, gelatinized starch does not have a crystal structure, and the vicinity of the surface of the
noodle sample is constituted of gelatinized starch. Therefore, an oscillation plane of light which has passed through the
vicinity of the surface of the noodle sample corresponds to the first-direction oscillation plane of the polarized light which
has passed through the first polarizing plate.

[0031] Since the lightwhich has passed through the core of the noodle sample includes polarized light with an oscillation
plane different from that of the polarized light which has passed through the first polarizing plate, part of the light which
has passed through the core of the noodle sample passes through the second polarizing plate. On the other hand, an
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oscillation plane of light which has passed through the vicinity of the surface of the noodle sample corresponds to the
first-direction oscillation plane of the polarized light which has passed through the first polarizing plate. Furthermore, the
first polarizing plate and the second polarizing plate are placed in a so-called crossed Nicols position, and therefore, the
light which has passed through the vicinity of the surface of the noodle sample is blocked by the second polarizing plate.
[0032] Accordingly, when a so-called crossed Nicols image showing a cross section of a sample is taken using a
polarizing microscope digital camera attached to the polarizing microscope, the crossed Nicols image as shown in FIG.
3(A) is obtained, for example. In this crossed Nicols image, the light which has passed through the core of the noodle
sample appears as a bright part B. Meanwhile, since the light which has passed through the vicinity of the surface of
the noodle sample is blocked by the second polarizing plate, the part corresponding to the vicinity of the surface of the
noodle string is a dark part. The obtained crossed Nicols image is analyzed using known image analysis software to
thereby measure the area of the bright part B, that is, the core area.

[0033] When the size of the bright part B of the crossed Nicols image varies with rotation of the first polarizing plate
and the second polarizing plate, it is possible to more accurately measure the core area of the noodle sample by adjusting
the position relationship between the first polarizing plate and the second polarizing plate such that the size of the bright
part B becomes the largest.

[0034] When a sample is taken without using the first polarizing plate and the second polarizing plate of the polarizing
microscope, the light which has passed through the vicinity of the surface of the noodle string appears as a bright part.
For example, the image as shown in FIG. 3(B) is obtained. This image is analyzed using known image analysis software
to thereby measure the area of the whole cross section of the noodle string after cooking.

[0035] Itisthus possible to calculate the ratio of the core area to the area of the whole cross section of the noodle string.
[0036] The cooked grooved noodle according to Embodiment is produced by boiling the grooved noodle 11 for boiling
time which is controlled such that the ratio of the core area to the area of the whole cross section of the noodle string
falls within a range of 10% to 15%. When texture of the cooked grooved noodle is evaluated, the evaluation result of
good texture is obtained.

[0037] When the ratio of the core area to the area of the whole cross section of the noodle string is in a range of 10%
to 15% after cooking of the grooved noodle 11, a half-boiled core portion remains at the center part of the noodle string
and hardness balance between the vicinity of the soft surface and the hard center part is achieved, resulting in good
texture. When the ratio of the core area to the area of the whole cross section of the noodle string is less than 10%,
gelatinization of starch contained in the noodle excessively proceeds and the noodle would be entirely softened, resulting
in unsatisfactory texture in terms of hardness. On the other hand, when the ratio of the core area to the area of the whole
cross section of the noodle string is more than 15%, non-gelatinized starch excessively remains and a half-boiled core
portion becomes large, resulting in too hard texture.

[0038] In other words, when, in cooking a grooved noodle, the boiling time is controlled to adjust the degree of boiling
such that the ratio of the core area to the area of the whole cross section of the noodle string falls within a range of 10%
to 15%, this makes it possible to easily obtain a cooked grooved noodle having good hardness balance between the
vicinity of the surface and the center part of the noodle string, resulting in good texture, that is, the al dente state, while
reducing boiling time.

[0039] As long as the ratio of the core area to the area of the whole cross section of the noodle string is in a range of
10% to 15% after cooking, the grooved noodle 11 may be cooked in a way other than boiling, and the grooved noodle
may be cooked by steaming or using a microwave. Moreover, as long as the ratio of the core area to the area of the
whole cross section of the noodle string is in a range of 10% to 15%, the grooved noodle 11 may be cooked in a way
of immersing the grooved noodle 11 in water having a temperature of less than 50°C so that water penetrates the inside
of the noodle string, and thereafter heating the noodle string.

[0040] As long as the three grooves 12 formed in the grooved noodle 11 are each closed after cooking and the ratio
of the core area to the area of the whole cross section of the noodle string is in a range of 10% to 15%, the shapes and
the positions of the grooves 12 may be set arbitrarily and the diameter D2 of the solid region S may be set arbitrarily.
[0041] The grooved noodle 11 shown in FIG. 2 is formed such that, for example, the diameter D1 of the noodle string
is 2.2 mm and the diameter D2 of the solid region S is 1 mm. The area of the whole noodle string region A of the grooved
noodle 11 is calculated as 1.1 x 1.1 x 3.14 = 3.8 mmZ, the area of the solid region S is calculated as 0.5 x 0.5 x 3.14 =
0.785 mmz2, and thus the ratio r of the area of the solid region S to the area of the whole noodle string region A is 20.7%.
However, the ratio r of the area of the solid region S to the area of the whole noodle string region A is not limited to this
value, and the above ratio r may be adjusted by changing the size of the solid region S.

[0042] For example, as a grooved noodle 21 shown in FIG. 4, three grooves 22 may be formed such that the diameter
D1 of the noodle string is 2.2 mm and the diameter D2 of the solid region S is 1.2 mm. The area of the solid region S is
calculated as 0.6 x 0.6 x 3.14 = 1.13 mmZ2 and the ratio r of the area of the solid region S to the area of the whole noodle
string region A is 29.7%.

[0043] Moreover, for example, as a grooved noodle 31 shown in FIG. 5, three grooves 32 may be formed such that
the diameter D1 of the noodle string is 2.2 mm and the diameter D2 of the solid region S is 0.6 mm. The area of the
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solid region S is calculated as 0.3 x 0.3 x 3.14 = 0.28 mm?2 and the ratio r of the area of the solid region S to the area of
the whole noodle string region A is 7.4%.

[0044] Setting the ratio r of the area of the solid region S to the area of the whole noodle string region A to be 15% to
50% as in the grooved noodle 11 and the grooved noodle 21 leads to good balance between the vicinity of the surface
and the center part of the noodle string, and is preferable. Moreover, setting the ratio r of the area of the solid region S
to the area of the whole noodle string region A to be 20% to 30% as in the grooved noodle 11 and the grooved noodle
21 leads to particularly good balance between the vicinity of the surface and the center part of the noodle string, and is
more preferable.

[0045] Although the number of the grooves formed in the grooved noodle 11, the grooved noodle 21 and the grooved
noodle 31 is three, the number of grooves may be two or four or more as long as each of the grooves is closed by
cooking and the ratio of the core area to the area of the whole cross section of the noodle stringis in arange of 10% to 15%.
[0046] As described above, since each of the grooves 12 has a width gradually narrowing from the opening part 13
to the inside of the noodle string, it is possible to easily close the three grooves 12 by setting the opening width W of the
opening part 13 to 0.1 mm to 0.4 mm. It is also possible to easily close the three grooves 12 even if each of the grooves
12 is formed so as to have a constant width from the opening part 13 to the inside of the noodle string.

EXAMPLES

[0047] With regard to the cooked grooved noodle obtained by cooking the grooved noodle in which three grooves are
formed as described in Embodiment, a plurality of dried grooved noodles were produced with dimensions of the respective
parts being varied, and the produced dried grooved noodles were boiled for varying boiling time, thereby producing a
plurality of cooked grooved noodles.

Example 1

[0048] Dough was obtained by mixing 26 parts by weight of water with 100 parts by weight of durum semolina and
kneading the resulting mixture. A die having through-holes corresponding to the cross-sectional shape of the noodle
string with three grooves as illustrated in FIG. 2 was attached to a pasta machine, from which the dough kneaded was
extruded under a reduced pressure of -600 mmHg, and then the molded dough was dried by a conventional method to
thereby produce a dried spaghetti noodle.

[0049] With regard to the dimension shown in FIG. 2, the diameter D1 of the noodle string was 2.2 mm, the diameter
D2 of the solid region S was 1 mm and each of the grooves 12 had an opening width W of the opening part 13 of 0.17
mm. The area of the whole noodle string region A is calculated as 1.1 X 1.1 X 3.14 = 3.8 mm?2, the area of the solid
region S is calculated as 0.5 X 0.5 X 3.14 = 0.785 mmZ and the ratio r of the area of the solid region S to the area of the
whole noodle string region A is 20.7%. The produced dried spaghetti noodle was boiled in boiling water for 2.5 minutes
to produce a cooked spaghetti noodle.

Example 2

[0050] Except thatthe produced dried spaghetti noodle was boiled in boiling water for 2.8 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Example 1.

Example 3

[0051] Except that the produced dried spaghetti noodle was boiled in boiling water for 3 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Example 1.

Example 4

[0052] Except thatthe produced dried spaghetti noodle was boiled in boiling water for 3.2 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Example 1.

Example 5

[0053] Except thatthe produced dried spaghetti noodle was boiled in boiling water for 3.5 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Example 1.
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Example 6

[0054] Except that a dried spaghetti noodle was produced such that the diameter D1 of the noodle string was 2.2 mm,
the diameter D2 of the solid region S was 1.2 mm, each of the grooves 22 had an opening width W of the opening part
23 of 0.17 mm, the area of the solid region S was 0.6 X 0.6 X 3.14 = 1.13 mm? and the ratio r of the area of the solid
region S to the area of the whole noodle string region A was 29.7% in conformity with the shape shown in FIG. 4, and
the produced dried spaghetti noodle was boiled in boiling water for 3.5 minutes, a cooked spaghetti noodle was produced
in the same manner as that of Example 1.

Example 7

[0055] Except thatthe produced dried spaghetti noodle was boiled in boiling water for 4.5 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Example 6.

Example 8

[0056] Except that a dried spaghetti noodle was produced such that the diameter D1 of the noodle string was 2.2 mm,
the diameter D2 of the solid region S was 0.6 mm, each of the grooves 32 had an opening width W of the opening part
33 of 0.17 mm, the area of the solid region S was 0.3 X 0.3 X 3.14 = 0.28 mm?2 and the ratio r of the area of the solid
region S to the area of the whole noodle string region A was 7.4% in conformity with the shape shown in FIG. 5, and
the produced dried spaghetti noodle was boiled in boiling water for 2.5 minutes, a cooked spaghetti noodle was produced
in the same manner as that of Example 1.

Comparative Example 1

[0057] Except that the produced dried spaghetti noodle was boiled in boiling water for 2 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Example 1.

Comparative Example 2

[0058] Except that the produced dried spaghetti noodle was boiled in boiling water for 4 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Example 1.

Comparative Example 3

[0059] Except thatthe produced dried spaghetti noodle was boiled in boiling water for 2.5 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Example 6.

Comparative Example 4

[0060] Except thatthe produced dried spaghetti noodle was boiled in boiling water for 3.5 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Example 8.

Comparative Example 5

[0061] Except thatthe produced dried spaghetti noodle was boiled in boiling water for 4.5 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Example 8.

Comparative Example 6

[0062] Three grooves 42 are formed in a grooved noodle 41 shown in FIG. 6 and each of the three grooves 42 extends
from an opening part 43 formed on the surface of the noodle string toward the inside of the noodle string. Each of the
grooves 42 has a structure in which a width of an innermost part is larger than an opening width W of the opening part
43. With regard to the dimension shown in FIG. 6, the diameter D1 of the noodle string was set to 2.2 mm, the diameter
D2 of the solid region S was set to 1 mm and the opening width W of the opening part 43 was set to 0.17 mm. The area
of the solid region S is calculated as 0.5 X 0.5 X 3.14 = 0.785 mm?2 and the ratio r of the area of the solid region S to the
area of the whole noodle string region A is 20.7%. Except that a dried spaghetti noodle was produced in conformity with
the shape shown in FIG. 6 and the produced dried spaghetti noodle was boiled in boiling water for 2.5 minutes, a cooked



10

15

20

25

30

35

40

45

50

55

EP 3 494 800 A1
spaghetti noodle was produced in the same manner as that of Example 1.
Comparative Example 7

[0063] Except thatthe produced dried spaghetti noodle was boiled in boiling water for 3.5 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Comparative Example 6.

Comparative Example 8

[0064] Except thatthe produced dried spaghetti noodle was boiled in boiling water for 4.5 minutes, a cooked spaghetti
noodle was produced in the same manner as that of Comparative Example 6.

Comparative Example 9

[0065] A cooked spaghetti noodle was produced by boiling a dried spaghetti noodle which has a diameter D1 of 1.6
mm and no groove (Blue, manufactured by Nisshin Foods Inc,) in boiling water for 6 minutes. Note that the area of the
whole noodle string region A is equal to the area of the solid region S in a dried spaghetti noodle without grooves, and
thus the ratio of the area of the solid region S to the area of the whole noodle string region A is 100%.

Comparative Example 10

[0066] Except that the dried spaghetti noodle without grooves was boiled in boiling water for 7 minutes, a cooked
spaghetti noodle was produced in the same manner as that of Comparative Example 9.

[0067] Each of the cooked spaghetti noodles produced as described above was cut into a length of 20 mm, embedded
into an OCT compound (Tissue-Tek O.C.T compound, manufactured by Sakura Finetek Japan Co., Ltd) filling a plastic
cell which had a dimension of 20 mm X 20 mm X 20 mm to the height of about 15 mm, and rapidly frozen in a freezer
which was set to a temperature of -40°C. An adhesive film was attached to the edge surface of the frozen cooked
spaghetti noodle and the cooked spaghetti noodle was sliced into a thickness of 30 um from the adhesive film-attached
surface using a cryostat microtome (CM1510S, manufactured by Leica Biosystems Nussloch GmbH) whose temperature
was set to -20°C, thereby preparing a sample.

[0068] The prepared sample was set on a polarizing microscope (BX53, manufactured by Olympus Corporation)
having two polarizing plates arranged in a so-called crossed Nicols position, and a crossed Nicols image of the sample
was taken by a microscope digital CCD camera (DP72, manufactured by Olympus Corporation) attached to the polarizing
microscope. Moreover, the obtained crossed Nicols image was analyzed using known image analysis software to thereby
calculate the area of the bright part in the crossed Nicols image, that is, the core area.

[0069] The image of the sample was also taken without using the two polarizing plates of the polarizing microscope,
the obtained image was analyzed using known image analysis software to thereby calculate the area of the whole cross
section of the noodle string after cooking. Then, the ratio of the core area to the area of the whole cross section of the
noodle string was calculated.

[0070] The produced cooked spaghetti noodles were evaluated for texture based on the evaluation criteria shown in
Table 1 by ten persons, and the average of the evaluation results was adopted as an evaluation value in the texture
evaluation. According to the evaluation criteria of Table 1, good texture with good balance in hardness between the
vicinity of the surface and the center part of the noodle string of the cooked spaghetti noodle scores a high point, whereas
poor texture because of a too hard or too soft center part of the noodle string scores a low point.

[Table 1]
Table 1

Point Texture of spaghetti noodle

5 Excellent texture, with extremely good balance in hardness between vicinity of soft surface and firm center part

Good texture, with good balance in hardness between vicinity of soft surface and firm center part

4
3 Balance in hardness between outer region and center region is relatively not satisfactory
2

Inferior texture, with bad balance in hardness between vicinity of soft surface and firm center part

—_

Poor texture, with extremely bad balance in hardness between vicinity of soft surface and firm center part
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[0071] With respect to the cooked spaghetti noodles produced in Examples 1 to 8 and Comparative Examples 1 to
10, the core area was calculated and the texture was evaluated based on the evaluation criteria shown in Table 1 by
ten persons, and the average of the evaluation results was obtained. The results thereof are shown in Table 2.
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[0072] InTable2,when attention is paid to the cooked spaghetti noodles obtained by boiling the grooved dried spaghetti
noodles, every groove formed in dried spaghetti noodles of Examples 1 to 8 and Comparative Examples 1 to 5 was
closed. On the contrary, every groove formed in dried spaghetti noodles of Comparative Examples 6 and 7 was not
closed. This is probably because, since the three grooves in each of the cooked spaghetti noodles of Comparative
Examples 6 and 7 had widths at their innermost parts larger than those at their opening parts, the grooves were not
closed even though the spaghetti noodles swelled during boiling.

[0073] With each of the cooked spaghetti noodles of Examples 1 to 8 and Comparative Example 7, the ratio of the
core area to the area of the whole cross section of the noodle string fell within the range of 10% to 15%. On the contrary,
with each of the cooked spaghetti noodles of Comparative Examples 1 to 6 and 8, the ratio of the core area to the area
of the whole cross section of the noodle string did not fall within the range of 10% to 15%.

[0074] For every cooked spaghetti noodle produced in Examples 1 to 8, the average of the evaluation results of the
texture evaluation was higher than 3.0. On the contrary, for every cooked spaghetti noodle produced in Comparative
Examples 1 to 8, the average of the evaluation results was lower than 3.0. This is presumably because when the ratio
of the core area to the area of the whole cross section of the noodle string falls within the range of 10% to 15%, the
noodle string can have good balance in hardness between the vicinity of the surface and the center part thereof, resulting
in good texture. Meanwhile, when the ratio of the core area to the area of the whole cross section of the noodle string
is less than 10%, the center part of the noodle string is too soft, resulting in bad texture, and when the ratio of the core
area to the area of the whole cross section of the noodle string is more than 15%, the center part of the noodle string is
too hard, resulting in bad texture.

[0075] For the cooked spaghetti noodle of Comparative Example 7, although the ratio of the core area to the area of
the whole cross section of the noodle string fell within the range of 10% to 15%, the average of the evaluation results
was lower than 3.0. This is probably because the grooves formed in the spaghetti noodle were not closed but remained
after cooking and thereby provided different texture from that of a noodle without grooves, and thus good texture could
not be obtained.

[0076] From the above results, it was revealed that when the ratio of the core area to the area of the whole cross
section of the noodle string fell within the range of 10% to 15% and the grooves were closed after the grooved dried
spaghetti noodle was boiled, the vicinity of the surface and the center part of the noodle string had good balance in
hardness, resulting in good texture.

[0077] With respect to the cooked spaghetti noodles produced in Examples 1 to 5 and Comparative Examples 1 and
2, the cooked spaghetti noodles were produced by boiling dried spaghetti noodles produced under the same conditions
for varying boiling time, and the core and the average of the evaluation results of the texture evaluation of the cooked
spaghetti noodles varied with boiling time. This similarly applies to the cooked spaghetti noodles of Examples 6 and 7
and Comparative Example 3, and the cooked spaghetti noodles of Example 8 and Comparative Examples 4 and 5. From
the above results, it was revealed that when a grooved dried spaghetti noodle was boiled such that the ratio of the core
area to the area of the whole cross section of the noodle string fell within the range of 10% to 15% by controlling the
boiling time according to the shape of the grooved dried spaghetti noodle, a cooked spaghetti noodle having good
hardness balance between the vicinity of the surface and the center part of the noodle string and thus achieving good
texture could be obtained.

[0078] When attention is paid to Examples 3, 7 and 8, the dried spaghetti noodles produced in Examples 3 and 7 each
had the ratio r of the area of the solid region S to the area of the whole noodle string region A falling within the range of
15% to 50%, but the ratio r of the dried spaghetti noodle produced in Example 8 did not fall within the range. Furthermore,
the cooked spaghetti noodles produced in Examples 3 and 7 each had a higher average of evaluation results of the
texture evaluation than that of Example 8. From the above results, it was revealed that when the above ratio r fell within
the range of 15% to 50%, good hardness balance between the vicinity of the surface and the center part of the noodle
string was achieved by controlling the boiling time and thus a cooked spaghetti noodle having further good texture could
be obtained.

[0079] As shown in Table 2, it took 6 minutes to boil the spaghetti noodle without grooves of Comparative Example 9
such that the cooked spaghetti noodle had the ratio of the core area to the area of the whole cross section of the noodle
string of 13.3%. This boiling time is longer than those of the cooked spaghetti noodles of Examples 1 to 8. For the cooked
spaghetti noodle of Comparative Example 9, the average of the evaluation results of the texture evaluation was as low
as 2.9 even though the ratio of the core area to the area of the whole cross section of the noodle string fell within the
range of 10% to 15%. This is probably because a spaghetti noodle without grooves would be too hard as a whole and
had bad texture even when the ratio of the core area to the area of the whole cross section of the noodle string fell within
the range of 10% to 15%.

[0080] Forthe cooked spaghetti noodle of Comparative Example 10, the average of the evaluation results of the texture
evaluation was as high as 4.4. However, it took 7 minutes to boil the noodle, which was one minute longer than that
taken in Comparative Example 9. It was difficult for a spaghetti noodle without grooves to reduce the boiling time while
achieving good texture as a whole.

12
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REFERENCE SIGNS LIST

[0081]

11, 21, 31, 41 Grooved noodle;
12,22,32,42  Groove;
13, 23, 33,43  Opening part;

A Whole noodle string region;

S Solid region;

B Bright part;

C Configuration;

L Longitudinal direction of noodle string;

P Center point;

w Opening width

Claims

1. A cooked grooved noodle cooked with a grooved noodle which has a plurality of grooves formed along a longitudinal
direction of a noodle string, a substantially circular configuration in cross section of the noodle string and a solid
region at a center part of a cross section of the noodle string,
the cooked grooved noodle comprising a core which accounts for 10% to 15% of a cross-sectional area of the noodle
string with the plurality of grooves being closed after cooking and which is not gelatinized.

2. The cooked grooved noodle according to claim 1, wherein each of the plurality of grooves extends from a surface
of the noodle string to an inside of the noodle string in cross section of the noodle string, has a width of an opening
partof 0.1 mm to 0.4 mm at the surface of the noodle string, and has a constant groove width or a gradually narrowing
groove width from the opening part to the inside of the noodle string.

3. The cooked grooved noodle according to claim 1 or 2, wherein the solid region has a substantially circular shape
in cross section of the noodle string, and has an area of 15% to 50% with respect to the cross-sectional area of the
noodle string assuming that the plurality of grooves are not provided.

4. The cooked grooved noodle according to claim 3, wherein the solid region has an area of 20% to 30% with respect
to the cross-sectional area of the noodle string assuming that the plurality of grooves are not provided.

5. The cooked grooved noodle according to any one of claims 1 to 4, wherein the core is observed as a bright part in

a crossed Nicols image.
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